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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a composition for film forming excellent in dielectric constant properties and 
mechanical properties as an interlayer insulating film in a semiconductor element etc.. and capable of forming a 
silicaH^ased film. 

SOLUTION: TRe^oteracteristic of this composition for film forming is to comprise (A) a hydrolytic condensate 
obtained by hydrolyzihg and carrying out condensation at least one kind of a silane compound. selected from the 
group of a compound represented by general formula (1): RaSi(0R1)4-a [R denotes H. F or a monovalent organic 
group: R1 denotes a monovalent organic group: and (a) denotes an integer of 1-2], a compound represented by 
general formula (2); Si(0R2M (R2 denotes a monovalent organic group) and a compound represented by general 
formula (3): R3b(R40)3-bSi-(R7)d-Si(0R5)3-cR6c [R3 to R6 are same or different and denote each a monovalent 
organic group: b and c are same or different and denote each an integer of 0-2: R7 denotes O. phenylene group or 
a group represented by the following:-(CH2)n- (n is an integer of 1-6): and d denotes 0 or 1] in the presence of an 
alkaline compound in an amount of >0.1 mol based on 1 mol of the silane compound and (B) an organic solvent 
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7a:y^>— 2— x^;L/i^5>^>. 1, 1, 1, 2, 2 
^V^J';^ b^^>— 2— 7xx;i.i;5/5>. 1, 1, 

1, 2, 2— ^>^xb=^i^— 2— 73:x;i/i;i/^x 
1, 1, 1, 2, 2^^><577x>'^v/— 2— 7x^;i/ 
>;i/^>. 1, 1, 2, 2— T^b^;^ b=^i^— 1, 2 — 
>^p<^;p^i^7>. 1, 1, 2, 2— 7"b7Xb=^i'— 
l, 2— v^^;i/>?>^^>> 1, 1, 2, 2— 7^b^7 
xy:^^^— 1, 2— Vy^;b>^S^7X 1, 1, 2, 2 
— 7^b7^ b=^S/— 1, 2— i^x^;i/^;;s/^X 1, 
1, 2, 2— 7^b5xb=^5>— 1, 2— i^x5";u>:;f>5 
X 1, 1, 2, 2— 7"b^7x>':^i/— 1, 2— >?x 

1, 1, 2, 2— 7^b7^ b:^'>— 1, 
2— i;7xx;i/^i/7X 1, 1, 2, 2— T^b^xb 
1, 2— >?7xx;L/i:/S:/5X 1, 1, 2, 2— 
7^b77xy^>^— 1, 2— >^7xx;i/i;^>7>. 1, 
1, 2— bU^ b=^S^— 1, 2, 2— bU><^;i/S^i^7 
X 1, 1, 2 — b'jxb^S/— 1, 2, 2— b';^^ 
;i/S;>'^>, 1, 1, 2— b'J7xy:^^>— 1, 2, 2 

— bu^^;i/f^2/^>s 1, 1, 2— b';>?« b^'>— 

1, 2, 2— bUx5^;ui;i/^>. > 1, 1, 2— bV 
xb=^i^— 1, 2, 2 — b ';x^;u>;v^>, . 1, 
1, 2— b';7iiiy:^i/— 1, 2, 2— bUx^;i/>;i/ 



(6) 



^200 1 — 1 15 0 



7X . 1, 1, 2— hV^h^i^l, 2, 2— hU 
7:xL=ijw:^>y>. 1, 1, 2— hUxh^v— 1, 
2, 2— , 1, 1, 2— hU:7 
1, 2, 2— bU7x-;i/i;^>^>. i, 2 

— S^^h^i^l, 1, 2, 2^h^;^^;i/>^i/^ 
X 1, 2— :;xh=^S/— 1, 1, 2, 2— 7^h^p<^ 
;i/>;>^X 1, 2— i^7xy:^S/— 1, 1, 2, 2— 
x^^^^>^^2^^^^>^ 1> 2— i^^h+J^— 1, 1, 
2, 2-^h^x^;i/v^5>'s 1, 2-'i^J^h^i^— 
1, 1, 2, 2— T'h^Jt^^l'i^i^^X 1, 2— xy' 
1, 1,2, 2— 7^h^x^;i/i;i/7X 

1, 2— h=^'>— 1, 1, 2, 2-^h57x-;u 
i/>^>. 1, 2— >^Jth=^i/-l, 1, 2, 2-^h 
77x:z;i/j;$/7>. 1, 2— 5^7xy=¥-i/— 1, 1, 

2, 2^b77x-;i/i;s/7>&^^f'6c:i:AST? 

[0 0 16] cn^CD^^). 

^:^1^a:b:i^J/i;2^7>> 1, 1, 2, 2^h7;^h 
dlri^— 1, 2— 1, 1, 2, 2—7^ 
b^J:h=^i^— 1, 2— >^>?i^;i/>^i^^>x 1, 1, 
2, 2-7^b^^b=^^>— 1, 2— i;7x:z;i/i;s/^' 
X 1, 2— b^i^— 1, 1, 2, 2^hy^^ 
JVi^i^^>. 1, 2— f^3^h=^^— 1, 1, 2, 2—7" 
h7-?«^;PS^^>7>> 1, 2— :^^h=¥i^l, 1, 
2, 2— 7'h^7x-;i/>^i/^>> 1, 2— v'xb^i^ 
— 1, 1, 2, 2— T^b^^x— ;i'V'>^>?9ii:^, $f 

.[0 0 1 7] -^^ (3) {C*>l>T> 

(CH. ) . — T-a^ni»S©Yb^i:UT«. tr;^ 

e:;^ (b u— i— T'DTK^^i^i/';;^) ^^J'x tr 
7. (bu— n— rb^i>^>u;i/) t::^ (bu— 
sec— yb+s^'>»;;^) (b';— t— r 

1. 2— t:;^ (bU^b^'>^> 
^)ju)jc^>. 1, 2— e;^ (b Uxh^^i/»j;i/) X 

1, 2— tr>^ (b U— n— rD;K4ri^i^U;i/) x 

•^x 1, 2— br;^ (bV— i— 7-D:t<:^i>i:/';;i/) x 

X 1, 2— tr>^ (b U— sec— ^^b^^v'i^U;!/) X 

>x 1, 2-t:y^ (bu— t-rb:^^:^^/^;^) x>$^ 

1— h^'>^^;i/i/ij;u) — 1— (bV;^ b 
^i/i^VM ^^>^ I— (i^^h^i^^^J^^>')M 
— 1— (bUxb^S^S^U;!/) ;^^X 1— (S^— n— 
yu^^^i/:^^)\^'y^)M —1— (b'J— n— rD;K^ 
vv'';;!/) ;^^>> 1— i— 7'D;K=^S/;>«^;i/i/ 

([.iJ — i—rD:^:^S/i/»;;U) 7«^X 
1— (S/— n— rb^S/^^^l^i'V;!/) —1— (b 
n— 7'b^i^i^'>^>'^) 1— (v'— sec— rb 

—1— (b U— s e c— 7'b=^S^i^ 



u;i/) ;^^x 1— (v— t— rb:¥>^^;pe^y;i/) 
— 1— (bu— t— rb^i^i/u;!/) y^x 1— (s^ 

b=^^>;^^>'l'i>U;i/) — 2— (bUpi b*5/S/U;i/) 
i^X 1— (S^'xb^i^-^^^^l'i^U;!/) — 2— (bV 
xb^^^>U;i/) x^X 1— (>^n— rD:}^^^>;^ 
^}V'y')M — 2— (bU— n— rD:t^=^e/S/y;i/) x 
^X 1— (i^— i— rD;t^^5/;i<f^;US/U;i/) — 2— 
(|. ij_i_7-n4<^v'>'j;u) x^x 1— (2^— n 
— 7'b^i^^5";Wi^U>'^) —2— (bU— n— 7^b^^> 
v/y;i/) x^x 1— (f^— sec— :/b^i/;«<f';i^$^ 
—2— (bU— sec— yb=^'>S/U;i/) x^ 

X 1— (s^t— rb=^e^^^;i/i^u;i/) —2— (b 
ij— t— yb^i^s/'j;i/) x^j^x t:;:^ (>^p<b=^s^>^ 
p«^x tr>^ ($^xb=^$^p<^;i/5^u;p) 
^^X t:;^ (s^n— rD:t^^$/p<^;i/i/U;i') 
X t:;^ i— rD:j<=^i^^^;i/>-u;i/) ^tJ^x 
(2;— n— rb^s^;^^;u$^u;i/) -?«^x t::^^ 

(i;— sec— T^b^^^^^L'i^U;!/) ;^^X tf;^ 
(i^—t—yh^iy^^Jl^i^^))i^) 1, 2— 

^ (s;^ b^i^;^^^w>u;i/) x^x 1, 2— t:^ 
(i^jLh^i^^'^jui^^JM ^^>s 1, 2— t:;^ (s^ 

— n— rD;K^v^p«5^;i/i/'J;i') x^X 1, 2—}^^ 
(i?—i'-'yu^.^i^^^JW>^)JU)j^^>s 1, 2— 
}^7. (t^—n—yY^i^J^^)\^->VM x^X 1, 2 
— e;^ (S^— sec— :rb+>^^^;^^'V;i/) x<$^x 
1, 2— {i/--t—zrv^i^^9')V'y')M x^ 
X 1, 2— (bUp< b=^S/VU;U) -^VHfX 

1, 2— (b vxb^f>i^'J;u) -<:>-t?x 1, 2 
— (bU—n—rD;t<:^i/i/ ';;!/) ^>Hfx 1, 

1, 2— if;^ (bU— n— rb^i>v';;u) ^>-tfx 
1, 2— tf;;^ (b V— sec— T^b^v'i^';;!/) 

X 1, 2— tr>^ (bv-t- rb=^s>^>u;i/) ^>"tf 

X 1. 3— br;^ (bU^ b^^i^S^U;^) ^>"t?X 
1, 3— tr::^ (bijaih:^5>i>U;i/) ^>-ifx 1, 3 
— t^;j^ (bV- n— 7'D;t<:^^vy;i/) ^>"lfX 1, 

3— tf>^ (bu— i— 7'D:j<=^e/i/y;t') ^>-!fx 

1, 3— tr;^ (bu— n— >^b=^i^s^u;i/) ^>-tfx 

1, 3— t:;^ (by— sec— 7'b=^>-i^'J;i/) ^>H? 

X 1, 3— tr;^ (by— t— yb^i^s/y;i/) '^y-t? 
X 1, 4— t:;^ (b y^ b=^i>'>.yv^) ^>-tfx 
1, 4— tf;:^ (byxb^i^v'y^u) ^v-tfx 1, 4 
( b y— n— rD;}<:^S/>> y;i/) ^>-if X 1 , 
4_tr;::^ (by— i— rn;}i^i/S/y;i/) ^>-tfX 

1, 4— tr^ (by— n— T'b^e/vy^u) ^^v-tfv. 

1, 4— e;^ (by— sec— 7^b=^i^vy;^) 

X 1, 4— e;;^ (by— t— >^b=^i/^>y;i/) 'o-tf 

[0 0 18] ztx.^o^o'^. tr;^ (bypi b=^s/i>y 
7<^x t;^ (byxb^^i^i^y;!/) ^^x 1, 
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2—}f7. (hU;^ h^xi^';;^) Ji^X 1, 2— tT;; 

jp^/U;!/) — 2— (hUxf^$/i/»;;i/) x^x tf;^ 

^^>^ 1, 2— t:;^ (i^^ h^i^;^^ 
;i/v/y;i/) ^^^'X i, 2— e;^ (i^^n h^i/'/5";i/i^ 
i;;i/)x^X 1, 2— tr>^ (hU-?«h=^S/S^U;i/) 
>-tf>. 1, 2— t:;^ (h UJih^i^s^u;^) ^v-if 

1, 3— tr>^ (huxb:^s/i/'j;i/) ^>-tf>> 1, 4 

— e;^ (hU;^ h^i^i>u;b) ^v-ifx i, 4— t:^ 

[0 0 19] 2l5;^^fc:*50T> (A) ^^S-^^gJSKrSYb 
^ (1) - (3) i^LTti. ±l2Yb^ (1) > 

(2) ^^xf (3) <Dm^\^<it2mixL^m\<^^z 

[0 0 2 0] 3&i3> ±IB (A) ^^^^^-rSYb^ 

(1) - (3) 0mip^mi£tirc:i^tji<t^im<Di^^ 

feD^ 5-5 O-=e;i/07K$:ffll^§c:i::6s$?^U<^ 7- 
3 0^;i/a)7K*J!lD^SCh*«l#tc^!?^Uv ?3SfiD-rS7fc 

^A5fff,tv5:v>^*^feD. 5 0^;i/cJ:»?#v^^ 

[0 0 2 1] ^^mcD (A) ;&Q7K^$?^^^l^rS 

tzj^UTii. ±iBfb^ (1) (3) (omti^^miith 
T-$>-&o 5t5:^H^lc^l^T(iT;^*•;^:^fb^^4#^fiJ':Jl 

jL^)V7\>. rDt:;i/7'^x ^^i^ 

li, li—i^jL^)\/yi>s N, N— >^7'ol^;i/r^ X 
N, N— vr^>'U:?'^>s hV^^^UT^X h'jx^ 



©^^i-4cD7;i/:^;b^^^-rs^^. ^b^^s/ 
X xb:^i/x5^;i/7'^>. x.h^i^yu\^)]/Tl>. 

^ >'5:^®r;i/3:i|ri^S$wrs{b^3&ir& W 

X N— I^f'^M^y— ;i/T^X N— p<^;^:I:^>'— 
;l/r5:X N— x^;ux^y— ;i/T5.X N— 7"Dtr;i/ 
x^y— ;i/7'^x N— :/^;i/:i:i^>'— ;i/r^:x N— 

=:x N—rDi^;i/rDyw— ;i/7'^x r^Ji/r 
D/ty-^i/T'^x N— ^^;i/r^>'-;p:?'^x N— 
xf^;i/:r^ y — ^ N— r n y —jut ^ 
X N— r^v'i/^^^S'^^— ;i/r5.x N, N— 
^j^y— ;i/7'^x N, N— ;i/r^x 
N, N— >^rDt;M<$'y— ^l/T'^X N, N— s^r^ 
;i/y^y-;i/T^x N, N— 
X N, N— ;ur^x N, N— v^r 
ne^i/x^y— ;i/r^X N, N— >?:^^;i/x^y—;i/ 
T^x N, N— 5;^^^;urD/v— ;i'T^x n, n 
— ':^x^;i/:7'D/^y— ;i/7^^X N, N— i^rDt:;!/^ 
D/v— ;u:?'^x N, N— >^r5^;prD;v— 

X N, N— ^UT'^X N, N— -^^n: 

^;i/:r<$'y— ;i/r5:x N, N—i^rxD\^;\^yfy-;v 
r^x N, N— >?r5^;p;^^/-;i/7^x N— 

X N— rDt:;i/i;^^y— ;i/7'^x N— 
<$^y-;i/T^x N— >«^;u5^:ii^5'y-;b7'^x N— 
x^^i/i/'x^j' >/ — ^ N— r D t^;u>?x^ y — ;i/ 
r^x N— rf^;i/S^x.^y— ^i/^^x N— 

X N— rDt^;i/i;rDy^y— ;i/7'^x N— 
rnyv— ;i/T^x N— y^;us^r^y— ;i/T^x 
N— x5^;i/^::;r^y— ;i/r^x N— rDi^;i/>;:/<$'y 

^ X N— rf^^Pi^ 7^1$^ y — ^ N— 
^y^^^;!/) pf^J'y-^i/T'^x N— (T'^y^^^P) 
x^y-;ur^x N— (r^y;^^;i/) ru/v-^i/ 

r^X N— (T'^y;^^;!/) r^y-^l/T'^X N— 
(7^^yx^;i/) p<^$7y— =:x N— (T'^yoi^ 



(8) 
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X i^Ui^x en— bT^^s^x i^DVs^^x 
^i;>?x i^::iUX ^;i/7^u>^ X 
i;rtrh:s/^n;t^^x >^nfei>^Dy::^x s^:?^ 

[0 0 2 2] cn^©r;i/;^Vt4{b^(i. 

tt2«JiJl±^lRlB$tc:0effiLT*«fcl^ 2^^H^lC4oV>T7' 

(1) - (3) CD^itl^^l'fc^^l^TO. l^;i/tl±. 

i:>t±T-^^o 3|s:^Bg(c:feOTr;U;bUf^<b^tO0lfflS 

[0 0 2 3] ^®J:diCbTff i^ti.^ (A) 
'^oym.^^^ GPC (®^^, 
^) i£t:J;Stm^T% $f^b<tt5--5 0nm. ^ 
eJc^ffS b<«i8-4 Onin> 4^{c:$f^ b<«i:9-2 0 
nm-t:$)So J!ll]7K^^^^i?>tHt4^d^5'-5 0 nm 

tcbTif f>tL^ (A) j[iazK^^^(i> Jl^^^^coff^^ 

mi^iSJSS^^giSSElia^ (TEM) icJ;?) 
[0 0 2 4] (A) 

ft^^tcl^b;^c^§ic. fb^ (2) (i. {b^ 
(1) - (3) c^)^tt'^ 5-7 5sa%. ^f?^b<(i 



10--70Sg%. ^c>t:»^b<a:l 5-7 0fia% 
T'feSo ^fc. fb^ (1) i^^U/^fzXt (3) (i. 
fb^ (1) (3) CDieS*. 9 5-2 5mfi%. $f 
^b<li9 0-3 0Sfi%. ^iP,fc:»^b<tt8 5-3 
Omfi%T-^§o {b^ (2) (1) 

^ (1) - (3) 4^®!^ O-^, R O-g, R O 

J;tAR O— 1 0 0 %lja7K^ bT S i OH 
m>L^^. $^,lc^fc:te^bTS^D:^1f>«iih3&o 
fc*®^l^9o ^;^c. (A) fi£^i:bTli^ ff^,tL^iS 
fi^cD^^^f^d^ci: t)^tLSCDT\ ib^ (1) i3<fc 
mb^ (2) c!)jtia7Kt»^^^*Sc:i:3&5ff^b 

[ 0 0 2 5 ] ? ^jc. (A) m^%m^(^!my:\^. {b^ 
^ (1) - (3) (mi3^hmm\.tz.'^t^<>L^\wo'> 

^bTs ;!jD7Kt&^^^^^ U $f^b<ii^tDtif$^ 
:g:5-5 0nm^35:-r*5. ^O^. ^lfiSi^<?)pH^ 7 feil 

Tfcimit- *c:i:*^»^bt>o pH$rai-rs:&?*i:b 
CD p Hi^J^?^a-r 

[0 0 2 6] ^cT% iMpE^mtLxu. mm 

mm. eit^s y^yM. ')>m. ^^^m^ t^^omtj^ 
t'^mf^ztt^x^^o ^tz. wwi:bT(i. 

Y>m.. 2— i^;i/^^1^>^. :tW> 

7.7'T^)>m. 'j/b-o^, -t^u^ 

$.a#^> p— 7'^ySB#^> p— 

rrv'^^^> V>::^^s ^^^>m. ^>b^ 
[ 0 0 2 7 ] ±1 B p H^^Jt::^ ^mmoy p Hii. 7 



(9) 
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IS P HS^tCt D JJB^aj^ Ic p H c: t 

^'^(Dm^^^^s (A) m^^. mm. 
(B) ^mmm^mm^tzii^i^ris^^o ckz) (b) 

(omt^ ^mmifz'pisi < * 1 mimf^ti^o z z 

;K n— :7*Dyv— ;k i— rn/V— m n— :^^>' 
— M i— r^^y— ;k sec— r^y— ;k t— 

^^i/:^^^— M sec — ^>^>^—JK t—^y^J 
3— m h^=^1^y-;K 2 
— p<^;i/^>^>'--M sec-^^ify— ;w 2— ji 
;k sec — ^r^y— ;k ^>^^>'— ^i^ 
—3. n— :^^^>'— M 2— s 
ec— M n— 2, 6— 
;i/— 4. n— t^:^^— ;K s e c— 

s e c— r h ;w s e c—^y^fi^ 

;i/i/^D^:^1fy— ;K 3, 3, 5— h V^^;Ui>^5^D 

[0 0 2 9] x5^u></';3— ;k 1, 2— rnt:L/> 
^t;n— ;k 1, 3— r^V'^^U ^>^$^>i^ 
;t-;i^2, 4. 2— p<^;i/^><5'>>^:t-;i^2, 
4. ^^^>\y:i'~-)V—2 , 5^ ^7'^>v;t— ;i/— 
2, 4. 2— x^^-^l/^^i^^i^^t— ;i^l, 3. i^x^ 

;K ;i/^yx^;i/x— t'^K x^l^> 

•=e y 7'f^;ux— x^ u >^ v ^ ^^'»\^ 
X—- r;i/x x^L/V^yn— ;i/^y7:xix;i/3i— -7^;!/. 
xf - u >yj y — 2 — x^;i/r^;i/x— 

S/i^'vv^Vrj— ;i/^y7«^;ux-^;K s^x^uv 
^Vn— ;p^yx^;i/ji— i^x^uy^ijn— ;i/ 
-t/rDfc:;ux— 7^;^ i;xf^^>^»jrr— yi/^yr^ 
;i/x— '>*x^u>^';r7— ;i/^>'^^>';i/x— 5" 
M roi^u>^'>f3— ;i/^y;^5^;i/x— Vofc: 
uv^'j^i— ;i^>'x-^;ux— roi^uv^urj 
-;u^yrDi^;i/x-7=^;K rDi^i/>^r';3— 



<ffiy';U3-;i/a5^x-v^;i/3^^ ; 
[0 0 3 0] Zi^hT)\^zi-)\;a)o%. n— rnyV — 

M i— ro/v— ;k n—r^y-^k 

;k sec— r^y— ;K t— r^^y— M n— 

i-^>^y— ;i/> 2— y^;i/r^y— ;k s 

ec— ^>^y— M t— ^>^y— M 3— ^h^v 

r^y— ;k n-^^ify— M 2— ^^^i/'^v^y— 

M sec-^^-tfy— ;k 2— x^;i/r<$^y-;K r 

Dt:u>>/';rj— ;i/^y^^;i^x-^;K rofcrb^^ 

[0 03 11 ^h>^>^^UT{i. T'-bbX 
x^;i/^h>. >^^;i/— n— 7'Di^;i/>5rh>, 

n— ^>^;i/^h>> x^;^-n— 

hu^^;i/yi-yx s/^D^:^ify 
2^^1^yx p<^;i/2^^:7D-\:^ify X 2, 4 

X >'3:>5"3>3feif0l5iJ^. h 2, 

4-^^i^>5^;?|->. 2, 4— ^r^>^^;t>> 3, 5 
— ^r^>i^;rx 2, 4— ::t^^^>S^3|->. 3, 5— 
2, 4— y:^>5^;tX 3, 5— 
5— ^^;i/— 2, 4— ^:^-tf>>?:t>. 2, 
2, 6, 6— 7^h^^^;i^3, 5— ^r<$^>>^:^>. 
1, 1, 1, 5, 5, 5— ^:^it7;i/7|-D— 2, 4-^ 

[0 0 3 2] T^K^^ilUTii. N 
— ^f^^WT^^UAT^ h\ N, N— 

N— x^;i/:^;i/AT^ N, N— S^xf-;i/;f:;PA 
K> T-bbr^h\ N— hr^ N, 

N— vy^;i/r-t hT'^ h\ N— x^;L/7'-tr hr^ h\ 
N, N— i^x^^^i/T'-tr b/'^ h\ N— y'^;i/7'ot::t> 

h\ N— -?«^;i/trou FX n— 

X n— r-b^^-^i/^^P^y X n— 

>> n— r-b^>i/t:DUi;>^ifAs^fc,ni>o ctt^ 

yD'J^.mmts iafei>i^i±2ffitU:$llB#Cis!ffiL 

[0 0 3 3] x>^7^;i/3F.^^i:L/T«:. s;x^;i/*-^ 

;k i^p^^^k g^x5^;k r— :^^D^^b>> r 
— ytbD^^bx i^n— rDt:;k l^^i— rot: 



(10) 
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;w g®n-:/^;K imi—^^JW mksec—r 
vj^^iiL/Ttts T-feh-hv;K ^^^;i/:^;p^=¥- 

N, N, N', N '-7^b^a:^;i/;^;i':7T^ 

D>. N— ^^^^i/i^o— ;k N— ai^;i/trD— ;k n— 
;i{^;iA-A3 — trnux N— N— 
3i^)U\^^Vi^>. N, N— v^^;i/tr^5>?x N— 

— p<^;i^2— tr^'J KX N— ;^^;i^2— trou K 

1, 3—i^^^Ji^2 — r^^J'V'Ji^/X 1, 3 

— :^^^;i^b7hFD— 2 (iH)— t:«;^i^v>^ 
^^^{f^ci:#T-§«»o JiA±© (B) mimmt. i 

[003 4] ^^mmm^^mmat, ( a) es^^ 
m^-r^it-^ (1) - (3) ^tm^m^^v^/^tc 

[0 0 3 5] fb^ (1) - (3) ^mm 

gi:L/Ttt. iiS^ O-IOO-C. »SL<a:15-9 
0-CT-^^o 

[0 0 3 6 1 -^-cPffecQ^DgJ 

[0 0 3 7] :$:^JiC^V^e>n^^®rS<^J^U-C«i4$ 



*i4T-$>^i^li2Si^±^#fffl1-^Ci:]&^-^^o ^® 

[0 0 3 8] CCT-> S/';u->^#®rgf^Ji:U'r 

y Di!r1f>^ V-K P 3 4 1 CfgjSfb^X^ (:^) 
. SH7PA. SH2 1PA. SH28PA. SH 
3 0 PA. ST 9 4 PA (l^-m^^U • -> 

[0 0 3 9] *^3r>^||®S<3SlIi: bTtt. 

;i/^;i/r^>m> ^4i^7'>^-'i7Am. ^u^r^i^T' 
[0 0 4 0] ^^(c. y-;r>^.^®fS<^J^bTy:. 

[ 0 0 4 1 ] ^ ^{c. m^wmr^mit 4#tc$y 
[0 0 4 2] y ym^MmimMitvnt. m^i^i, 

1, 2, 2— 7"h77DD;t^^;i/ (1, 1, 2, 2— 

5^h57DDrni^;u) X— 1, 1, 2, 2—7^ 

(1, 1, 2, 2— 7"h^7DDr^;i/) 
x— ^#1^xf^l^>^y::3— (1, 1, 2, 

2, 3, 3^\^1f7DD^>^;i/) ^^•y'K Tt^^ 
7*ot:^>y'Jrj— (1, 1, 2, 2— 7^h^7D 
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(1, 1, 2, 2, 3, 3-^:^1f7DD^>^;i/) X 

1, 1, 2, 2, 8, 8, 9, 9, 10, 10—7^*7 
ddKt'AX 1, 1, 2, 2, 3, 

7^;b>. N— [3— (z^— >';i/;rD;r^^>y^;U?^>7' 
^ K) rot:;!/] - N, N' — >?;<^;i^N— 

ii. uv^tr;^ (N— 7;i/;tD;t^5^;i/::^;u7hx;u 
— N— x^;br^yx^;i/) , ^jA—y)\^j^uT)V^ 
j\,jL^jv U >g^x;^7^;i/;5: ^(D^. ^:t5^Tmm<D 

[ 0 0 4 3 ] 7 ^mm^mm^icDim^at Lxit. 

:ffyTy^F142D. |oIF172, |rIF173. (5)F 
1 8 3 CU±. ':kB^^ >^b^x^ m W . x7 

h>;/rEF3 0K [rISOS. 1^3 5 2 Ci^^/iEBfb^ 
im 7D7-KFC— 4 3 0. fpIFC— 43 1 
Cffi:fe>^»;-xA m 183 ^ ri?-b:«/-KAG7 1 

0, 't^-~7D>S— 3 8 2. filSC— 10 1. mSC— 

102. fpJSC— 103. (5JSC— 104. |5)SC--1 

0 5. use— 106 am^ (m > bm-io 

0 0. BM— 1 100 C^^ m) m) s NBX— 1 5 

tE;<iSyTy^F17 2, BM— 1000, BM— 1 1 
0 0, NBX— 1 S^^siNftc^f^U^o 

[0 0 4 4] ^^^Mr-mmT^ztox^^r^vjuj^. 

if^mif^^Ltt^X^. ;KU7D-No. 5 7, 9 5 W 
[0 0 4 5] rJO-Y m^(D 
2 0nm. eF^^?i^5!)^l 0-4 0Mfi%^O^a)T- 

LXit. Bil^b^^x^ (^) i;^oT;^^:^^/;^5 2 o. 

f^i 0 0. m2oo ;)\myT-c>^ii3)u m) m<o 
T)vii-^^)7-'J}W r;u^^y;no. f^i3 2«i: 

[0 0 4 6] m^mmm(Dmm 

^mmm^^mmim^^'r^\z,^.\^x{±. m^. 

^*(b^ (1) - (3) ^ig^LT. 



(A) dtLt (B) fig^^^t- 
[0047] 2|s:^^0iffl^^©^Si;^?£<DMi^0?!li: LT 

(D (A) fi2^^#lfiK1--5{b^ (1) - (3) . T'jy^i^ 
^mih^^^xi (B) W«^7&^'^35:i>®^l3. m 

® (A) ^^^mm-^ih^ (1) - (3) . 
^mit^n^xf (B) mwmt^i^^i^m^^c. m 
^(o^^m^m^hi^^^mm^izmnLx. j&dtIc^ 

© (A) fS^$«J5S1-S<b^ (1) - (3) ^XV^ 

(B) :^*i^tP^»?5iS?g^ic. Rff^a©7k:feJ:yf7' 

® (A) ^^^mmt^ih^ (1) - (3) ijj:^/ 

^jmt^^mmi^^^^i±mm}\:^m\bx. adtk^ 

[0 0 4 8] Z0^^tzLxm^tl^:'^^McOfmm(D 

±mm^m^it. ^ u < tt. 2-30 m&%x^ d . 

IB (B) ^li^l^lCcfcSi^lRtCcfco-ttT^^nSo 

[0 0 4 9] ^^mMomLm^mr^^xm^nmi-^iz 

tmfi^ti^o ^tz. m^y5'^t\^x\±. ;^tr>3— 

e7xy\ SiN'>xyN*:ifO±t:^^tu t^m^tt 
SC^i^35ibTl>So 

[005 0] CCDP^J^<i. IS^^ISMI^i: LT. 1 
DT-iP^O. 05-1. Sunmm. 2[pl^»}T-tt^^ 
0. l--3Am^®]^^JF^£t£1-S^i:7^T-^So ff^ 
^■ri>m©Jl^<^. ii^. 0. 2-2 0>umT-^So 

z.(om<Dimi5mh\yX\t. ^-r 

>. 7T-;f;^^rf^'^{^-ri)Ci:7b^T-i's itJi^SM 

^*57?#So ±IBcD (A) ^Si:$^m\:^^^m 
t^tzib. s^iziiBi^x. mmiztmbtz^. mm. 

m^ffi. 0. 35-1. 2g/cih. $?^L< 

iiO. 4-1. Ig/crii. ^etc$f^L<ttO. 5 
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-1. Og/cAT-S-So I^S3&S0. 3 5g/cm 

' ^mx^i±. m^o>mm^imTu i. 2 

m^l27^ 2. 5atm. 100%RH®^lCl 

(1) ®7^h^r;i/r7^i:/i>^>^cDgtCci;t). H^l" 

^{i. iStfc^^Tfe?). 2. 5-1. 2. 
l/<li2. 4-1. 2T-feSo 

[0 0 5 1] m^^izmt^s m 

msm\:ii§tti^ztif'^, LSI. i^;^7"ALSI. D 
RAM. SDRAM. RDRAM. D— RDRAM^C^ 

[0 0.5 2] 

fQ0 5 3] t§f^¥^ 

- (GPC) m^m> TfefcO?!^) iifcj;!?^!! 

m^^^t^O, 2 5%^5fei>ci:3lc. lOmMOLi 
Br^^;^^^—JUX^WiU GPC (SJfr^, 

m, mmm mmmAtbtzo 

C— 8 0 2 0 

Alpha5000/30 0 

0 

6 0 T^iT'^M— ^- 
=^-V'VT^: 1 OmMC!)LiBr«:^>^^>'— ;i/ 
:^^Uri^fSj^: Iml/min 
^^A^ag: 4 O'C 

^>r)v^mmL 1 0 0 k h z<Dmmx. ^ri. • b 



-l/y h/^yjb-K (^) is. HP 1 6 45 1 B^i3 
<J:tfHP4 2 8 4Arl/^/ix^>LCR;«^'-^^ffll^T 

fZo 

[0054]llffifi^l 

4 0%^^;i/r^>7lc^6g. m^2 2 8giS^Xf 

ic^y-;u5 7 0go^g^^4'H. 
>>v>i3, eg i^:^wk^fm^mme. i 

te^ 6g) ^50X.T. 6 0-CT-2B$F4RJEcv^i5'>^c?> 

u =r— tr;!/^:'-^^;!. 2 0 0. 

g^nu^. -eo^. i^TT^^MSl 1 6 gt^j:^^ 
^cD^i^. 0%rDt:u><J^U=r— ;i/ 

^yyv b;i/3i--7";i'^ i o g U 
*1 0%cDj^i^?^^fffeo ^>ixfc«ifi»a^tt>® 

mmm2 

mm 1 1^*5^ >T 4 0 %^ ^)UT I >7K^ 6 gCD 

t)lc2 5%T>^-7'7K^9 8 g^fflC>fci:W±ll&£ 

^0 1 timiz bxm^^^^m i o 

tzo m^ntzmm^^<7>i}u^^fm^(Dm^{t i 

4 0%^^;i/7'^>7K^2 7g. lUMTk 1 3 7 giJcfc 
lifJi^J'y— ;L/3 4 2 gCD?1^^4'lC. 
:^^v'>^>13. 6g (^^DzKt^^^^^m^e. 7 
g) ^7"h73ih^>'i>'^>2 8. 7g (^±J|jn7jc^ 
ll&^6g) $i!lO^T> 6 0'C"e2^HSJES$-fr}tcD 
t). roi^i/V^Urj— ;i/^yrDt:;i/a:— 7^;i/2 0 0 
g^ADx.. ^0'^. z^TT-^?§?^l 16gt^^^ 
X'tmU l^^lO%rDl:^l^>^i;rr-;i/ 
^ y r D b:r;i/ai— 1 0 g u m^^^M 
si o%(?)^^^^€:^#:^co ft ^ttfc^^^«® 
j!lD*^&^^0*il$(i2 6nm-efeofco 
[0 0 5 5]tt^Jl 

(1) HJS^Jl (1) ^C:ba^T 4 0%;^5";i/T^>7K 
^ 6 g(^ftt) t) iC 2 5 J^TV^ ^rzki^ 1 g^fflV^ 

m,\ ovoOMmimL^ntzo n^Htzmimmi^o 
i^mm^ 1 - 3 ifixxfitm^ i r-ff ^ t\.rzfmm^. 

U ;^cp8 0'CT-5^K. *l^T-M^T2 0 0'€T5 
^^[^UfcCD*>. ^e»t::^^T-3 4 OU 36 0 
*a 3 8 0*'Cc3[)J3i-t-^ti-fti3 0^F^f-:)j(jD^U 

ics^ 4 2 5 'CT- 1 ^fShmL. m^mm<Di^ u 
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esjfjfiELfco m^titz'>'Jii^Mz-ouxm^m& [oose] 
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